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[57] ABSTRACT 

The present invention discloses a cable support which 
can assure smooth operation of an industrial robot. The 
cable support is substantially characterized by having a 
movable support on one end of an operating arm and an 
auxiliary support on the wrist-side end of the arm re- 
spectively, wherein the movable support consists of a 
first rotary shaft rotatably mounted on the operating 
arm and a cable holder tiltably mounted on the first 
rotary shaft and the auxiliary support consists of a sec- 
ond rotary shaft mounted on the operating arm and a 
cable clamp rotatably mounted on the second rotary 
shaft. 

3 Claims, 3 Drawing Figures 
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first tilt arm 12. Numeral 5 indicates a cable and nu- 

CABLE SUPPORT OF A ROBOT meral 6 indicates a welding controller. 

The movable support 3 comprises a first rotary shaft 

BACKGROUND OF THE INVENTION 31 which is rotatably mounted on the second tilt arm 13 

This invention relates to a support for a cable for 5 b y m eans<rfa bearing 32 at a position adjacent to a joint 

supplying a welding wire, carbonate gas, or electric ^ Ith wnst 8011 U * ^ hei S ht of ^is rotary shaft 31 

power to a working tool of an industrial robot, such as » dcternuned to be higher than the distance between the 

a welder. above joint and the shaft-mounting position. 

In industrial robots, a working tool mounted on the * liolder 33 is tiltably mounted on the upper 
extremity of an operating arm is operated in a three-di- 10 f ^ rotarv ^ 31 bv means of a lateral 
mensional locus by means of a plurality of operating J 4 ' seconi { rotary shaft 41 whlch is shorter ^an 
arms. Various wires or tubes are necessary for supply- f ' ret rotary shaft 31 is rotatably mounted on the second 
ing power and operating signals from a controller to the tdt ^ X ? ? y mea ? s ° f ? bearm S 42 at a position adja- 
working tool. Conventionally, these wires or tubes are ie ?! nt J? mt WIth * e fir * 434 a™ 12 A clam P 
wound in a bundle in a suitable form, or are encased in 15 43 u ^tebly mounted on upper end of the second 
a common cable or tube and clamped on the operating TOt ^ 4 \ by u I ? eans of a * ateral P m U ' 
arm or are suspended from the operating arm or other . A Ca ? e * w ^ ch has ? ne md connected to the weld- 
support means mg controller * ^ overhung on the cable clamp 43 of 

These cables and tubes are made of flexible material. „ SUpP °T VT ith * sla fk necessary for ab- 

However, since they still have a certain degree of rigid- 20 T* 1 "?** fo ^ a ^-backward tdtmg and the rota- 

ity, a necessary slacking must be provided to these ca- ^^^^T""™ Sf "^5 " ^ t0 

bles or wires to assure the movement of the working ****** , hoId f r 3 K 3 of the movable support 3 with an- 

tool 6 other slack and subsequently the cable 5 is connected to 

However, in a sophisticated robot which operates „ £ I ^ a S !? ck [ "^ry for the movement of 

with high speed and precision, depending on the posi- 25 ^ " Me 5 < s j^P orted ln a 

tioning of cables or tubes, the cable hampers a compli- £^.5!T ** °T ™™ ori ™£ ° f 

, , _ r ' ^ v F the movable support 3 as a peak and providing slacks on 

cated movement of the operating arm. Furthermore, t i_ ^ oMft e „ „ A u- u J- A. ^ • j 

j A _ . . r , , . 1 the cable portions 5o and 5b which dispose at both sides 

due to the tensioning or slack of the cable during the of ^ ^ ^ 

movement of the operating arm, a stress or an interfer- ln c:„„? + u 0 ' *i, ' u * • , . , . , 

;c o^^w^^ u *n «■ * *u 30 aince the operation of the robot is conducted with a 

ence is exerted on the cable which lllaffects the opera- r^^t^ a^,~ * • i * j r * 

k;i;^> «r *k» *i« . ^i,- ♦ i +u . H greater drive force as the joint is located farther from 

bihty of the arms and the working tool, thereby the ^ wrist arm provided ^ ^ working tool 2 , the 
operation witii high precision cannot be achieved. fluctuation of the cable 5 which occurs due to Se oper! 

J^Si^ ™ Sf ? ^ pre ^ nt f r ent ^ ation of the turn base 11, the first tilt arm 13, and*e 
to provide a cable support which assures the robot 35 second tilt m n can be almort neglectedt 

operauon of high precision by ehmmatmg the stress and s se that ^ torch 2 is movec f in „ direc . 
tiie mterferenc^ to the operating arms and the workmg ^ of A ^ 2) M the tQrch 2 m0 the ^ Qn ^ 
tool, wherem the improvement is characterized m that a cable portion 56 increases and a stress which tends to 
movable support is mounted on the operatmg arm at the bend the cable 5 in an upward direction is exerted at the 
wnst-side end thereof and an auxiliary support is 40 cab le holder 33. The reaction of the stress and the iner- 
mounted on the operating arm at the opposite end tia caused by the swinging ofthe cable 5 are given to the 
hereof to support the cable and that such supports can torch 2 so that the operation of the arm wrist 14 be- 
freely be rotated and tilted to readily follow the move- comes unstable. 

ment ofthe cable. However, according to the present invention, since 

BRIEF EXPLANATION OF DRAWINGS 45 tne holder 33 is tiltable on the lateral pin 34 so that 

- T _ toe direction of the cable holder 33 can be made to 

FIG. 1 is a side view of a robot provided with a cable foUow upwardly as shown in a dotted line correspond- 

support of the first embodiment of the present inven- mg to the degree of stress on the cable 5. The defonna- 

b0 IJ' . tion of the cable 5a cooperates with the above move- 

FIG. 2 is an enlarged side view of the cable support. 50 ment ofthe cable holder 33 to absorb a shock caused by 

FIG. 3 is an enlarged plan view of the cable support the bending of the cable 5 at the clamp portion. As to 

with a cable shown as a line. the horizontal swinging of the cable portion Sb t the first 

DETAILED DESCRIPTION OF DISCLOSURE rotary dwft 31 fe corresponding to the above 

swinging so as to absorb the inertia of the horizontal 

The cable support of this invention is described here- 55 movement and to prevent the unnecessary load caused 

inafter in conjunction with attached drawings. by the movement of the cable 5 from applying to the 

Numeral 1 indicates a jobot having the freedom of movement of the torch 2, whereby the torch is 

five degrees which comprises a turn ba se 11, a first til t smoothly operated. 

arm ii which, tilts in a forward and backward direction. Suppose that the torch 2 is moved in a direction of 

a second tilt arm 13 which tilts in an upward direction 60 arrow B (FIG. 2) by the wrist arm 14, the slack on the 

and downwaroToTrection, a wrist arm 14 and a rotating cable portion Sb is pulled, and corresponding to this 

armJ5. A working tool 2 such as a welding torch is pulling, the cable holder 33 is tilted in a downward 

attached to~the extremity of the rotating arm 15. Nn7 direction so as to absorb the shock in the same manner 

meral 3 indicates a movable support mounted on the and the smooth operation of the torch 2 is obtained, 

upper face of the wrist-side end of the second tilt arm 65 When the rotating arm 15 is rotated and the torch 2 is 

13, numeral 4 indicates an auxiliary support mounted on moved in a dotted direction accordingly, the cable por- 

the other side ofthe second tilt arm 13, for example, on tion 5£ swings in a slanted direction relative to the axis 

the upper face of the arm 13 adjacent to a joint with the of the second tilt arm 13. Therefore, the cable holder 33 
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is rotated on the bearing 32 due to the rigidity of the 
cable 5 making the cable portion 5a swing in a direction 
opposed to the swinging direction of the cable portion 
5b and also making the cable clamp 43 of the auxiliary 
support 4 in a direction opposed to the rotating direc- 5 
tion of the cable holder 33. Accordingly, the stress 
caused by the swinging of the cable portion Sb is ab- 
sorbed by the rotation of the first rotary shaft 31 and the 
torch 2 can be smoothly operated without suffering the 
reciprocating vibration and shock. 10 

The cable clamp 43 of the auxiliary support 4 is tilted 
by the lateral pin 44 along with the movement of or the 
rotation of the second rotary shaft 41, and the stress 
which is produced as the cable portion 5a is deformed 
can be further decreased. 15 

Furthermore, although, in the drawing, the movable 
support 3 is constructed such that the first rotary shaft 
31 is rotatably supported by the bearing 32, the movable 
support 3 may be constructed such that a rotary shaft 
may be mounted on a fixed shaft and the cable holder 20 
may be tiltably mounted on the rotary shaft. As a fur- 
ther modification, the cable holder may be constructed 
so as to support the cable slidably therein. 

As has been described heretofore, according to the 
present invention, the cable can readily and smoothly 25 
follow the rotation of the movable support, and the 
rotation and the tilting of the cable clamp and the cable 
holder, whereby the shock and the stress on the cable 
caused by the deflection and the vibration of the cable 
can be effectively absorbed and an undue load on the 30 
cable disposed at the wrist portion is efficiently elimi- 
nated. Accordingly, the smooth operation of the work- 
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ing tool is assured, the locus of the working tool is 
accurately maintained and furthermore the cable is 
firmly supported, and the interference caused by the 
swinging of the cable at the time of the movement of the 
operating arm is eliminated, thus realizing the improve- 
ment of the precision of the robot operation and the 
high speed operation. 
What we claim is: 

1. A cable support of a robot comprising 

(a) an operating arm provided with a wrist arm at one 
end thereof for supporting a working tool, 

(b) a movable support mounted on a wrist-side end of 
said operating arm, said movable support consist- 
ing of a first rotary shaft rotatably mounted on said 
operating arm and a cable holder tiltably supported 
on said first rotary shaft, 

(c) an auxiliary support mounted on other end of said 
operating arm, said auxiliary support consisting of 

. a second rotary shaft rotatably mounted on said 
operating arm and a cable clamp mounted on said 
second rotary shaft at a height lower than a mount- 
ing position of said cable holder, and 

(d) a cable overhanging on said cable clamp and on 
said cable holder and connected to said working 
tool. 

2. A cable support of a robot according to claim 1, 
wherein said cable is slidably supported on said cable 
holder. 

3. A cable support of a robot according to claim 1, 
wherein said cable clamp of said auxiliary support is 
tiltably mounted on said second rotary shaft. 

***** 
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